Plk1 regulates liver tumor cell death by phosphorylation of TAp63.
We previously found that Plk1 inhibited the p53/p73 activity through its direct phosphorylation. In this study, we investigated the functional role of Plk1 in modulating the p53 family member TAp63, resulting in the control of apoptotic cell death in liver tumor cells. Immunoprecipitation and in vitro pull-down assay showed that p63 binds to the kinase domain of Plk1 through its DNA-binding region. in vitro kinase assay indicated that p63 is phosphorylated by Plk1 at Ser-52 of the transactivating (TA) domain. Plk1 decreased the protein stability of TAp63 by its phosphorylation and suppressed TAp63-induced cell death. Furthermore, Plk1 knockdown in p53-mutated liver tumor cells transactivated p53 family downstream effectors, PUMA, p21(Cip1/WAF1) and 14-3-3sigma, and induced apoptotic cell death. Double knockdown of Plk1/p63 attenuated Plk1 knockdown-induced apoptotic cell death and transactivation. Intriguingly, both Plk1 and p63 are highly expressed in the side population (SP) fraction of liver tumor cells compared to non-SP fraction cells, suggesting the significance of Plk1/TAp63 in the control of cell death in tumor-initiating SP fraction cells. Thus, Plk1 controls TAp63 by its phosphorylation and regulates apoptotic cell death in liver tumor cells. Plk1/TAp63 may be a suitable candidate as a molecular target of liver tumor treatments.